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Description 

LARGE SCALE TUBULAR LINE CLEANING 

SYSTEM 

[0001] This application is a Continuation-in-part of application Serial No. 10/707,159, filed 
on November 24, 2003. 

BACKGROUND ART 
[0002] 1. Technical Field. 

[0003] The invention relates to the field of ductwork or pipe interior cleaning systems and 
more particularly to a large scale type cleaning plug apparatus for cleaning the 
interior of large interior diameter ducts or pipes such as sewer lines for example. 

[0004] 2. Background Art. 

[0005] Cleaning plugs or kites are well known and have been used generally by cleaners of 
waste collection systems, air duct work, and the like for loosening solid materials, 
such as dirt, stone, mud and other debris, from the interior walls of pipes or ducts. 

[0006] Kites and other types of cleaning plugs are well known in the pipe cleaning art. For 
example, U.S. Patent Numbers 5,336,333; 5,341,539; 5,068,940; 1,035,994; 
2,481,152; 2,508,659; 4,141,753; 5,364,473; and 6,508,261 teach various 
embodiments of cleaning plugs or kites for use in the cleaning of the interior of 
pipes. 

[0007] A C | ean j n g p| U g or kite may be placed in the interior either of a pipe, such as a 
sewer line, or a duct, such as an air handling or air conditioning system in a 
building. The fluid flowing in the pipe is blocked by the bag device thereby 
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expanding the first end of the kite. Generally, the first end of the kite is sized such 
that when the kite is fully expanded the first end approximates the size or diameter 
of the interior of the pipe. The fluid flow is then either totally stopped or a 
pressurized stream may flow between the outer edge of the kite and the interior wall 
of the pipe. Alternatively, an opening may be formed in the apex of the kite or bag to 
permit fluid flow therethrough. Such flow through the formed opening would 
increase the pressure of the resulting stream exiting through the kite as a result of 
the fluid flowing through a reduced cross-sectional area. Finally, the pulling of the 
rigging securing the kite or cleaning plug against the fluid pressure in the pipe often 
creates pockets or folds in the outer edge of the first end of the kite. Pressurized 
fluid jets or streams then can escape between the folds and the pipe's interior wall. 

[0008] The relatively high pressure water or fluid is used to flush or wash undesired solid 
debris downstream through the pipe system. 

[0009] Check valves are also well known in the art pertaining to valve structures. A check 
valves is a valve that permits flow in one direction only, that is to prevent backflow. 
Check valves have been used in past wastewater systems, such as in sluice gates. 
Known types of check valves include dual plate hinged and also all-rubber 
construction that seals and closes. An exemplary offeror of metal-hinged check 
valves is Techno Corporation of Millbury, MA (www.technovalve.com). Other check 
valve offerors are available and can be found readily through searching for check 
valves on the Internet. 

[0010] Such a known check valve has not been used in the field of cleaning plugs or kites 
prior to the teaching of U.S. Patent No. 6,508,261, issued Jan. 21, 2003 to the 
present Applicant. 

[0011] 

However, the prior cleaning plugs or kites work optimally when the entire interior of 
the pipe was flooded or filled with the liquid. This optimal situation is not always 
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feasible defeating the effectiveness of the known cleaning plugs or kites. A 
commonly occurring situation in which the entire interior of a pipe is not filled with a 
liquid is with a large diameter sewer pipe of the type having an interior passageway 
large enough to fit a standing person. In such large scale sewer systems, the level 
or depth of fluid flowing in the passageway may be only a few inches or a fraction of 
the passageway's diameter. 

[0012] While the above-cited references introduce and disclose a number of noteworthy 

advances and technological improvements within the art, none completely fulfills the 
specific objectives achieved by this invention. 

[0013] While the above cited references introduce and disclose a number of noteworthy 

advances and technological improvements within the art, none completely fulfills the 
specific objectives achieved by this invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] In accordance with the present invention, the present large scale cleaning plug 
system (L) is adaptable to be placed within an interior passageway of a tubular 
system having a larger interior diameter that the above described kites or cleaning 
systems. The cleaning plug includes a skeletal frame structure that is adapted to 
support an outer skin member for containing and directing a fluid through an interior 
central passageway formed in the skeletal frame structure. The skeletal frame 
structure is formed having a first end and an opposing second end. The first end is 
defined as being upstream of the second end in relation to a fluid flow path through 
the interior passageway of the tubular system during operation of the large scale 
cleaning plug (L). The first end is also formed having an opening therethrough for 
the passage of the fluid. 

[0015] j| ie gkgigtai f rame structure has a middle segment comprising a generally 

frustoconically shaped bottom element that itself has a first end and a truncated 



Page 4 of 25 

opposite second end. The first end through to the second end of the middle 
segment has a width selected to fit within the interior passageway of the tubular 
system. 

[0016] A securing means may be connected to the skeletal frame structure in proximity to 
the first end for controllably securing the skeletal frame structure in desired 
positions within the interior passageway of the tubular system. 

[0017] The second end of the skeletal frame structure is formed having a rear segment that 
supports at least one nozzle assembly. The nozzle assembly includes at least one 
nozzle body that extends from a plate preventing appreciable fluid flow therethrough 
while at the same time permitting a desired fluid flow through an exit opening of the 
nozzle bodies. 

[0018] These and other objects, advantages and features of this invention will be apparent 
from the following description taken with reference to the accompanying drawings, 
wherein is shown the preferred embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more particular description of the invention briefly summarized above is available 
from the exemplary embodiments illustrated in the drawings and discussed in 
further detail below. Through this reference, it can be seen how the above cited 
features, as well as others that will become apparent, are obtained and can be 
understood in detail. The drawings nevertheless illustrate only typical, preferred 
embodiments of the invention and are not to be considered limiting of its scope as 
the invention may admit to other equally effective embodiments. 

Figure 1 is a right front isometric view of a prior kite or cleaning plug within a pipe 
system. 

Figure 2 is another right front isometric view of a pipe system with a winch mounted 



[0019] 



[0020] 
[0021] 
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to support a cleaning plug. 

[0022] Figure 3 is an elevational view of one embodiment of a prior art kite. 

[0023] Figure 4 is an elevational view of another embodiment of a prior art kite. 

[0024] Figure 5 is a schematic diagram of an embodiment of another known kite invention 
within a tubular system, such as a sewer line. 

[0025] Figure 6 is a schematic diagram of the present invention within a tubular system. 

[0026] Figure 7 is a frontal view of the upstream end of the large scale cleaning plug of the 
present invention. 

DISCLOSURE OF INVENTION 

[0027] So that the manner in which the above recited features, advantages, and objects of 
the present invention are attained can be understood in detail, more particular 
description of the invention, briefly summarized above, may be had by reference to 
the embodiment thereof that is illustrated in the appended drawings. In all the 
drawings, identical numbers represent the same elements. 

[0028] Figures 1 and 2 show a prior embodiment of a large scale kite cleaning system as 
described in co-pending application no. 10/707,159, filed November 24, 2003. 
Figures 3, 4 and 5 teach three prior art embodiments of kites or cleaning plugs. 
Figure 3 shows a bag or kite (100) having a manually releasable end (102) to 
collapse the kite that is effective to prevent damage from and over pressurization of 
the pipe being cleaned or to make the extraction of the cleaning kite from the pipe 
or duct work easier. A cable (104) attached to rigging (106) at connection point 
(108) is secured to the kite (100). 



[0029] 



Figure 4 shows a kite (100) with a manually releasable plug (110) attached to a 
rope extending through the interior of the kite. Normally, the plug (110) is pulled to 
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seal the open end of the kite or sleeve (100), but the introduction of slack in the plug 
line would permit the plug (110) to back away from the open end of the kite (100) 
and thereby opening the end of the kite (100) permitting fluid flow therethrough. 

[0030] In Figure 5 the cleaning plug (P) is adaptable to be placed within an interior 

passageway (10) of a tube or duct (12) within a tubular system (14). The plug (P) 
includes a bag or generally conically shaped element (16) that has a first end (18) 
and an opposite second end (20). The first end (18) has a width or diameter (22) 
selected to fit within the interior passageway (10) of the tube (12). The second end 
(20) may have a width or diameter (24) that is less than the width (22) of the first 
end (18). 

[0031] A securing system or rigging (26) is connected to the conical element (16) in 

proximity to the first end (18) for controllably securing the conical element (16) in 
desired positions within the interior passageway (10) of the tube or duct (12). 

[0032] A valve assembly (28) is mounted with the second end (20) of the conical element 
(16). The valve assembly (28) has a normally closed position (30) preventing 
appreciable fluid flow therethrough and an open position (32) permitting fluid flow 
(F) through the valve assembly (28) upon sensing of a flow pressure therethrough 
greater than a minimum selected pressure value. 

[0033] Figure 5 is a schematic diagram of the known kite being used in a typical sewer 
system (14) having a fluid flow F of a liquid (40), such as water, with solid or 
particulate matter, but the sewer system shown could be any type of piping system 
or air duct work, such as an air conditioning system of a building. For the prior kite 
to work at full efficiency, the entire pipe diameter should be filled or flooded with the 
flowing liquid. With an air conditioning system, solid matter, such as dirt or dust, 
would line the interior walls of the air ducts and would be swept away with streams 
of pressurized air or other gas. 
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[0034] In Fig. 5 the tubular system (14) includes an access point or manhole (34) formed in 
the ground or surface (36). An interior connection member or channel (38) joins the 
manhole (34) and the interior channel (10) of the sewer line (12). The fluid or slurry 
of liquid and solid (40) fills at least a portion of the interior of the sewer system (12). 

[0035] A rope or cable (42) traveling through the interior of the sewer system (14) extends 
between the surface (36) and a connection point (64) with the rigging (26) affixed to 
the conical element (16). The cable (42) restrains the kite (P) against being swept 
away in the flowing fluid (F) and controls the placement of the kite (P) within the 
pipe system (14). The cable (42) may optionally be supported around any corners 
by a pulley or wheel (44) attached to a brace (46) secured in the interior (10). 

[0036] The width of the first end (18) of the sleeve or bag (16) is chosen such that a 

desired amount of fluid may flow between an outer edge of the first end portion (18) 
and the interior wall forming the interior passageway (10) through the tubular 
system (14). 

[0037] The apex or second end (20) of the conical element (16) is shown with a flange or 
other mount joining the conical element (16) with the valve assembly (28). 
Preferably, the second end (20) is truncated forming an opening through which the 
fluid or slurry (40) may pass or flow. 

[0038] The valve assembly (28) typically is a check valve type that permits fluid flow 

substantially only in one direction. The check valve is attached to the end of the 
open-ended sleeve or bag (16) such that desired fluid flow is permitted in the 
direction of travel from the first end (18) toward the second end (20) of the kite (P). 

[0039] Known check valves can be formed from metal or an all-rubber construction. A 
wafer type of check valve may also be used. However, the weight of the valve 
assembly (28) acts to pull down the second end (20), and thus choosing a check 
valve having a lower weight is normally desired so as to be less of a drag on the 
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sleeve (16). The weight of the valve assembly (28) and kite (P) is of particular 
concern when the pipe system is an air duct network and lightweight materials are 
desired. 

[0040] The operator of the kite (P) would normally select the characteristics of the valve 
assembly (28) to match the anticipated fluid pressure in the sewer, the amount of 
fluid to flow through the valve assembly (28), the cross-sectional area of the 
opening (62), and the desired opening value for the valve assembly (28). 

[0041] Generally, the check valve comprises a pipe or tube segment having a channel 
therethrough, and an exterior surface and an interior surface with one end (58) 
adapted to the mounted to been adjacent structure. An opposite end (60) is adapted 
to be normally pinched closed resembling a duck's bill unless a fluid pressure 
greater than a preset lower limit is introduced into the interior of the check valve 
pipe segment. When the fluid pressure in the interior of the check valve exceeds the 
minimum pressure, then the discharge end (60) opens forming a passageway 
therethrough permitting fluid flow. Although it is preferred that fluid flow be totally 
restricted in the closed position, typically a certain, comparatively small amount of 
the liquid can flow through the valve in the closed position. 

[0042] An alternative embodiment of the duckbill type of check valve is shown in Fig. 3 in 
which the fluid pressure against the exterior surface of the check valve acts to open 
the check valve. 

[0043] The conical element or bag (16) may be shaped like an open-ended sleeve, a 

windsock, a bag, or any other suitable shape taught by the prior art. The width of 
the second end (20) is preferably less than the width of the first end (18), but is a 
matter of choice or design. The conical element (16) should be made of a flexible 
material and can be made of nylon, rubberized or vinylized treated canvas, or any 
other material that is essentially impervious to the fluid flow therethrough. 
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[0044] The kite (P) is introduced into the interior passageway (10) of the sewer system (14) 
upstream of the area to be cleaned. The position of the kite (P) is controlled by the 
cable (42) attached to the rigging (26). 

[0045] Water or other fluid flowing in the pipe system is blocked by the bag (16) of the kite 
(P) creating a hydrostatic head pressure behind (upstream) of the kite (P). The 
stopped water escapes under pressure either through the opening (62) in the valve 
assembly (28), or between the outer edge (68) of the first end (18) and the interior 
wall (70). Pulling in the rigging (26) may cause folds in the first end (18) thereby 
creating pressurized jets of water. The high-pressure streams of water are used to 
controllably flush or clean undesired solid debris downstream from the placement of 
the kite (P). 

[0046] The Large Diameter Storm Sewer Cleaning System (L) of the earlier filed co- 
pending application included a conical element or body (C) formed having an outer 
screen, skin, or cone member (200) of canvas or other suitable material. The screen 
member (200) is generally shaped to receive water on the upstream side (202) and 
direct flow downstream (204) in a funnel type fashion as known, smaller kite 
systems. The large diameter screen member (200) is operated under the same 
principles as the known prior art kites. 

[0047] Prior kites or cleaning plug systems have been utilized extensively on smaller 
diameter pipe (12), with the inherent ability to channel existing or additional 
subsequent added flow. Channeling the water flow (F) is done in a method that 
causes turbulence directly in front of the device. The turbulence is calculated based 
on critical velocities necessary to suspend pipe sediment. Additional flow around the 
prior cleaning plugs is also provided to carry sediment to a downstream lift station in 
advance of re-settling. The downstream lift station is strategically placed to remove 
suspended sediment. As is shown in Fig. 5 the kite (P) is slowly deployed via a 
constant tension winch upstream of the device (P) and connected to the kite (P) 
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with the cable (42). Payout rates of the cable (42) can be adjusted according to rate 
of flow and sediment density. 

[0048] The large scale kiting system (L) of Figs. 1 and 2 differs from prior kite systems in 
that filling flooding the entire pipe interior diameter (206) with the fluid (F) is neither 
feasible nor required to stir sediment deposits. A light weight frame body (208) is 
assembled inside the pipe (12) and the shell (200) is secured to the frame (208), 
creating a predetermined shape based on flow rate analysis of the conditions. The 
primary frame members (210 and 212 as exemplary) are formed into a frustoconical 
frame structure that is configured to establish a truncated cone and nozzle footprint 
for the primary shell covering (200). The height of the frame body (208) provides 
additional weir height for canvas attachment should an increase in potential energy 
be required to establish critical velocities necessary for stirring sediment deposits. 

[0049] A screening apron (214) optionally surrounds the primary frame body (208) and 

preferably toward the upstream end of the frame body (208). The apron (214) may 
be of a simple beam spring (216) nature, thus allowing the canvas or other selected 
shell material to follow the unknown interior pipe geometry or imperfections of the 
pipe wall contour, normally associated with the means or methods used during 
construction and adapt to any unforeseen obstacles or wear inside the pipe (12). 

[0050] The downstream facing nozzle assembly or face (220) is provided with a plurality of 
generally frustoconical shaped openings (222) configured to direct flow with critical 
velocities to stir sediment. The nozzle face or assembly (220) is preferably of a 
prearranged hinge (224) mounting the back plate (226) to the downstream end of 
the frame body (208). The hinged mechanism (224) is held in the upright condition 
during the assembly of the remaining kite frame body (202), thus allowing natural 
water (F) flow. The face or back plate (226) is lowered into position as shown in 
Fig.1 once the frame body (202) assembly nears completion. A piston (227) 
connected between the back plate (220) and the frame body (208) may optionally 
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be used Once in position the nozzle face plate (226) to primary canvas frame body 
(202) is secured and sealed using a preloading mechanism. The plurality of nozzles 
(222) can be re-configured, i.e. openings and orientation without impacting the 
primary structural fame (202) and canvas kite. 

[0051] The plurality of openings (222) may alternatively be formed from check valves or 
duck-billed types of check valves as described above. It is preferred that the 
direction of the fluid flowing out of the openings (222) be able to be directed toward 
the bottom of the inside walls (70) of the sewer pipe (12). 

[0052] Generally, each of the plurality of openings or nozzles (222) may be an individual, 
but smaller truncated cone structure having an exit end (223). Alternatively, each 
nozzle (222) may be formed from a known kite such as shown in Fig. 3. 

[0053] The structural frame body (208) provides a shell for the outer shell member (200) 
that acts to restrain the passage of the fluid (F) and creates a truncated cone 
configuration that is inherently shaped to gather flow on the upstream side (202) 
and funnel the fluid flow to the nozzle face openings. The frame body (208) is 
designed to maintain the predetermined shape and is provided with fastening 
points. Assembly of the frame body (208) is performed inside the storm sewer pipe 
(12) by means of pins and bolts or the like. Components of the structural frame 
(208) are designed to fit within the constraints of a 30 inch manhole opening for 
example. 

[0054] Alternatively, the frame body (208) and outer shell or skin member (200) may be 
formed from a single rigid skin member such that when the frame body (208) is 
assembled, there is no need for a separate shell member (200). 

[0055] The upper most section of the primary structural kite frame (208) is provided with 

attachment points for an optional weir or dam member (228). In the event additional 
potential flow energy is required the weir (208) is attached to the upper section to 
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increase output velocities of the fluid flow through the nozzles 222. 

[0056] The structural frame body (208) may optionally be provided with leaf spring shoes 
or skis (230) providing support beneath the primary frame (208). The shoes (230) 
establish the location of the nozzles (222) with respect to the sediment and water 
depth in the pipe (12). The leaf springs (230) inherently allow the kite frame (208) to 
glide along the belly or lower interior surface of the pipe (12) and assist negotiating 
unforeseen obstacles within the pipe (12). Four shoes (23) may be provided, two 
front shoes (not shown) and two rear shoes (230), hence providing stability. The 
inherent concave shape or configuration allows the frame (208) to travel in both up 
and downstream directions. The sled shoes (230) are easily replaced in the event of 
wear. 

[0057] The skids or shoes (23) may optionally include rollers (306) to support the cleaning 
plug (L) in the interior passageway of the tubular system (14) and to increase the 
mobility of the cleaning plug (L) within the interior (10) of the pipe (12). 

[0058] The apron (214) is preferably of a canvas or other suitable type of pliable material 

attached to the primary frame (208) optionally using simple beam springs (216). The 
springs (216) provide a biased outward force allowing the apron (214) to adhere to 
the inside walls (70) or ever changing contour of the pipe (12) capturing flow in a 
skirt type fashion. The beam springs (216) are also optionally of a convex nature 
and thus allow retrieval when the large scale system (L) is pulled upstream thereby 
preventing damage to the apron or skirt (214). 

[0059] 

Referring particularly to Fig. 2, the entire assembly (L) may be allowed to run out 
using a constant tension winch (232) provided at the surface (36). A swivel (234) 
prevents a multiple point sling arrangement (236) from fowling and assist 
maintenance of vertically. The multiple point sling arrangement (236) may be 
fastened to the frame (208) at strategic locations associated with the mean centroid 
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of the combined potential and kinetic energy forces associated with or without the 
addition of the optional weir member (228). 

[0060] Now referring particularly to the alternative embodiment shown in Figures 6 and 7, 
the present large scale cleaning plug system (L) is adaptable to be placed within an 
interior passageway (10) of a tubular system (14) having a larger interior diameter 
(206) than the above described kites or cleaning systems. The cleaning plug (L) 
includes a skeletal frame structure (208) that is adapted to support an outer skin 
member (200) for containing and directing a fluid (F) through an interior central 
passageway (324) formed in the skeletal frame structure (208). The skeletal frame 
structure (208) is formed having a first end (202) and an opposing second end 
(204). The first end (202) is defined as being upstream of the second end (204) in 
relation to a fluid flow path through the interior passageway (10) of the tubular 
system (14) during operation of the large scale cleaning plug (L). The first end (202) 
is also formed having an opening (326) therethrough for the passage of the fluid. 

[0061] The skeletal frame structure (208) has a middle segment (300) comprising a 

generally frustoconically shaped bottom element (302) that itself has a first end 
(320) and a truncated opposite second end (322). The first end (320) through to the 
second end (322) of the middle segment (300) has a width selected to fit within the 
interior passageway (10) of the pipe (12). 

[0062] A securing means or rigging (236) may be connected to the skeletal frame structure 
(208) in proximity to the first end (202) for controllably securing the skeletal frame 
structure (208) in desired positions within the interior passageway (10) of the tubular 
system (14). 

[0063] 

The second end (204) of the skeletal frame structure (208) is formed having a rear 
segment (304) that supports at least one nozzle assembly (220). The nozzle 
assembly (220) includes at least one nozzle body (222) that extends from a plate 
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(226) preventing appreciable fluid flow therethrough while at the same time 
permitting a desired fluid flow through an exit opening (223) of the nozzle body 
(222). 

[0064] Preferably the middle segment (300) is formed having an exterior skin member 

(200) composed of a flexible or plastic type material that is essentially impervious to 
the fluid flow, such as a polyethylene sheet. Because of the buoyancy of the outer 
skin member (200), additional weight may be needed to be added to the frame 
structure (208) to prevent the floating of the cleaning plug (L). 

[0065] The first end (202) of the skeletal frame structure (208) may have an apron or 

flange portion (214) surrounding at least a portion of the opening that is formed in or 
communicates the fluid through the first end (202) of the skeletal frame (208). It is 
desired that the apron or flange portion (214) be adapted to controllably block the 
fluid flow during operation of the cleaning plug within the interior passageway of the 
tubular system. One way to control the blocking or flowing of the fluid by the apron 
member is to form the apron (214) with a plurality of independent segments that can 
be controllably positioned to permit a desired fluid flow past the cleaning plug (L). 

[0066] The skeletal frame structure (208) can be adapted to be disassembled as desired 
into one or more component members such that the component members are 
suitably sized for passing through an opening smaller than the interior passageway 
(10) of the tubular system (14) and to be reassembled within the interior 
passageway (10) of the tubular system (14). This is important when interior 
diameter (206) of the sewer pipe (12) is larger than the diameter (332) of the 
manhole access (34). 

[0067] 

The large scale cleaning plug (L) can be reassembled on a ramp body (316) that 
raises the cleaning plug (L) above the flowing fluid level or water depth (334). This 
ramp (316) would reduce the impact of the sewer fluid that makes reassembly more 
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difficult when a portion of the cleaning plug (L) is immersed in the flowing fluid (F). 
When desired a lock (318) can be released by the operator or user (U) permitting 
the cleaning plug (L) to move off the ramp (316) and into the fluid current. 

[0068] As described above the nozzle bodies (222) are comprise generally frustoconical 

shaped members extending from a plate member (226) preventing appreciable fluid 
flow therethrough and permitting a desired fluid flow through an exit opening (223) 
through the middle segment (300). 

[0069] The preferred arrangement for the cleaning plug (L) has the second end (204) of the 
middle segment (300) has a width less than the width of the first end (202). Also the 
middle segment (300) has a flattened upper surface (308). 

[0070] Optionally, the nozzle assembly (220) or the nozzle bodies (222) may be pivotally 
mounted to the second end (204) such that they can be positioned for maximum 
sweeping force applied to the debris in the pipe downstream of the cleaning plug 
(L). 

[0071] Preferably a top portion of the first end (202) of the skeletal frame structure (208) is 
adapted to permit a controlled amount of fluid flow (F) over the middle segment 
(300) as was described above. The fluid flowing over the top of the cleaning plug (L) 
may benefit from the airfoil effect from the difference in the fluid flowing within the 
cleaning plug (L) and the fluid flowing over the top of the cleaning plug (L). 

[0072] A segmented apron (310) may mounted in proximity to the first end (202) of the 
skeletal frame structure (208) and surrounding a portion of the opening formed in 
the first end (202) of the skeletal frame structure (208) and one or more segments 
(312) of the apron (214) being controllably positioned using control (314) to permit 
the fluid flow over the middle segment (300). 

[0073] 

Figure 6 also demonstrates that an optional hose (328) can enter the pipe (12) 
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upstream of the cleaning plug (L) to add more water or other liquid (330) to increase 
the fluid level (334) or the velocity or quantity of the fluid flowing through the pipe 
(12). 

[0074] The foregoing disclosure and description of the invention are illustrative and 

explanatory thereof, and various changes in the size, shape and materials, as well 
as in the details of the illustrated construction may be made without departing from 
the spirit of the invention. 



